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CHAPTER I 
INTRODUCTION 
Psychologists have long been interested in determining 
the conditions that facilitate or retard organisms in re-
sponding differentially to various stimuli. The major pur-
pose of this study is to investigate the influence of the 
nature and degree of preliminary training on the subsequent 
learning of a discrimination. As such it is viewed as a 
study of several variables of possible importance to discri-
mination training. Although the present experiment is not 
considered as critical for any particular theory, it would 
be appropriate to review not only the studies pertinent to 
this investigation, but also some of the theoretical view-
points that have served as the impetus for experimental 
work in the general area of discrimination. 
One proposed theoretical system, which was essentially 
a development of an original formulation by Pavlovl, was 
advanced by Hull2, and Spence3. Briefly stated, this sys-
tem purported that discrimination was a continuous process 
1. I.P. Pavlov, Conditioned Reflexes. Oxford Univer-
sity Press, 1927, G.V. Anrep (ed.). Republished by Dover 
Publications, Inc., New York, 1960. 
2. C.L. Hull, Principles of Behavior. New York: Ap-
pleton-Century-Crofts, 1943. 
3. K.W. Spence, The differential response in animals 
to stimuli varying in a single dimension, Psychol. Rev., 
1937, 44, 430-4444. 
2. 
involving: (a) the development of an increasing excitatory 
potential generated by the reinforcement of a response to 
stimulus "A", and (b) the corresponding development of an 
increasing inhibitory potential associated with the nonrein-
forcement of the response to stimulus 11B11 • The responses 
become differentiated when the algebraic summation of the 
excitatory potential minus the inhibitory potential is 
greater for stimulus 11A11 than for 11B11 • 
In opposition to this conception, a number of investi-
gators argued that discrimination was not a continuous pro-
cess. According to Lashley and Wade1 , for example, differ-
ential responding developed to the extent that an organism 
had an opportunity for direct comparison of two or more sti-
muli, and associated the relationship between them during 
differential reinforcement. 
studies concerned with this controversy employed anum-
ber of different experimental paradigms. The approach used 
by the majority of the investigators involved the assessment 
of transfer effects resulting from training on one discrimi-
nation, on the subsequent learning of a second discrimination 
where the reinforcement contingencies of the discrim1nanda 
were reversed. The data provided by these studies have been 
reviewed by Blum and Blum2• The scope of this paper will be 
1. K.S. Lashley and M. Wade, The Pavlovian theory of 
generalization, Psychol. Rev., 1946, 53, 72-78. 
2. R.A. Blum and J.S. Blum, Factual issues in the 
"continuity" controversy, Psychol. Rev., 1949, 56, 33-50 
limited to a consideration of the data derived by a related 
paradigm which had its inception when the concern of the 
controversy was focused on the concept of stimulus generali-
zation, and the nature of the effective stimulus in discri-
mination learning. Specifically, it developed when Lashley 
and Wade denied the validity of stimUlus generalization, and 
offered the following paradigm as a critical test: 
A simple test of irradiation consists of train-
ing a group of subjects in reaction to a single 
stimulus, then opposing that stimulus to another 
on the same dimension and comparing the rates 
of formation of a discrimination habit when the 
reaction to the initial stimulus is reinforced 
and when it is extinguished by differential 
training.l 
The postulate that the algebraic summation of excita-
tion and inhibition was responsible for the differential ef-
fects of discrimination training assumed that the effective 
stimulus with which a response was associated was some as-
pect of the absolute physical properties of the stimulus. 
An additional assumption was that the effects of excitation 
and inhibition were not specific to the reinforced or non-
reinforced stimuli, but generalized in diminishing amounts 
3. 
to other stimuli on the same physical dimension2,3. A neces-
sary implication of this point of view was that reinforce-
ment of a specific point on a physical continuum would have 
some effect on the subsequent discrimination of that point 
1. Lashley and Wade, op. cit., p. 75. 
2. Hull, op. cit. 
3. Spence, op. cit. 
from another on the same continuum, that is, providing the 
organism had the capacity to discriminate between the two 
stimuli. Thus, proponents of this system had to predict 
that a difference would be particularly manifest in a study 
where a group of animals receiving reinforced pretraining 
on the positive component of a subsequent discrimination was 
contrasted, in the formation of differential responding, 
with a group in which the pretraining stimulus became the 
negative stimulus during discrimination training. 
On the other hand, investigators who accepted the chal-
langing theory that 11 the 'dimensions' of a stimulus are de-
termined by comparison of two or more stimuli and do not 
exist for the organism until established by differential 
training"l, did not anticipate any major pre-discrimination 
transfer effects. Adherence to this view, however, did not 
imply that performance levels would not transfer as a re-
sult of pre-discrimination training, but that the training 
could not result in any facilitative or retardative effects 
on the development. of a discrimination. 
In support of their position, Lashley and Wade2, pre-
4. 
sented findings which indicated that pre-discrimination rein-
forcement of a single stimulus object had no influence on a 
subsequent discrimination involving that object and another 
novel object on the same physical continuum. Of greater 
1. Lashley and Wade, op. cit., p. 74. 
2. Ibid. 
consequence, however, was the fact that further findingsl 
suggested, contrary to their own theoretical expectations, 
that discrimination learning may have been facilitated when 
the stimulus reinforced during pre-discrimination training 
was made the nonreinforced stimulus in a following discri-
mination problem. 
The theoretical implications of these results prompted 
an investigation by Grice2. His study was an attempt to re-
produce the essential features of the Lashley and Wade exp-
eriment with a differenct apparatus, and a different method 
of counting trials. Rats were trained to traverse a runway 
to respond to a single stimulus circle. They were then giv-
en discrimination training using a simultaneous presentation 
of the training stimulus with another circle of a different 
size. For half the animals, the positive stimulus in the 
discrimination trials was the previous training stimulus; 
while for the other hal·f, the training stimulus became the 
nonreinforced stimulus during discrimination training. In 
contrast to the Lashley and Wade data3, opposite transfer 
s. 
effects were obtained. The animals receiving reinforcement 
for responses to the same stimulus during pretraining and dis-
crimination training met the discrimination criterion in 
fewer trials. Similar findings were evidenced in a black-
l. Ibid. 
2. G:R7 Grice, The acquisition of a visual discrimina-
tion habit following response to a single stimulus, J. exp. 
Psychol., 1948, 38, 633-642. 
3. Lashley and Wade, op. cit. 
6. 
white runway experiment by Spence described by Hulll, and 
an experiment by Warren and Brookshire2 with the discrimina-
tion of object and pattern stimuli on a Wisconsin General 
Test Apparatus. The generality of these findings has been 
further extended to the learning of multiple-discrimination 
problems by Grandine and Harlow3, Warren and Hall4, Warren 
and Sinha5, and Sinha6. 
The preponderance of the evidence reviewed thus far in-
dicates that a discrimination is more readily attained fol-
lowing reinforced pretraining on the positive, rather than 
the negative stimulus, of the subsequent discrimination. 
None of the previously cited studies, however, was designed 
to indicate the direction of the transfer effects. Thus, 
the failure to use animals without pretraining experience, 
or varying the amount of pretraining trials, limited the 
experimental findings to relative comparisons. The deter-
mination of whether pretraining on one of the components of 
1. C.L. Hull, The problem of primary stimulus generali-
zation, Psychol. Rev., 1947, 54, 120-134. 
2. J.M. Warren and K.H. Brookshire, Stimulus generali-
zation and discrimination learning by primates, J .• exp. Psy-
chol., 1959, 58, 348-351. 
3. L. Grandine and H.F. Harlow, Generalization of the 
characteristics of single learned stimulus by monkeys, ~ 
comp. physiol. Psychol., 1948, 41, 327-338. 
4. J. M. Warren and J.F. Hall, Discrimination of vis-
ual patterns as a function of motivation and frequency of 
reinforcement, J. Genet. Psychol., 1956, 88, 245-249. 
5. J.M. Warren and M.M. Sinha, Effects of Reinforcing 
single stimuli upon subsequent discrimination by monkeys, 
Amer. Psychologist, 1956, 11, 418. 
6. Sinha, M.M., Effects of reinforcing single stimuli 
upon subsequent discrimination learning by rhesus monkeys, 
J. comp. physiol. Psychol., 1958, 51, 87-91. 
of a subsequent discrimination has either facilatory or in-
hibitory transfer effects is only possible when the inter-
relationship between the amount of pretraining and the pre-
training stimulus is considered. The remainder of this re-
view will be concerned with the studies that provide infor-
mation on the transfer effects resulting from the amount of 
pretraining-pretraining stimulus relationship. 
Transfer Effects Resulting from Reinforced Training on a 
Single Stimulus Followed by Discrimination Training Involv-
ing the Training Stimulus and a NewNonreinforced Stimulus. 
The complexity of ~atus used in the majority of in-
strumental discrimination experiments requires that a cer-
tain amount of preliminary training be given before an ani-
mal becomes habituated to the apparatus and is able to per-
form appropriately. The preliminary training usually in-
volves reinforcement of responses to the positive stimulus. 
Aside from being subject to the investigator's patience in 
waiting for the initial responses; the degree of preliminary 
training is necessarily a function of: (a) the previous ex-
perience of the experimental organism, (b) the difficulty of 
the required response, and (c) the specific demands of the 
experimental design. JVIost experiments utilizing discrimina-
tion training are not, however, especially concerned with 
preliminary training procedures. Thus, varying degrees of 
training have resulted in performance levels ranging from 
variable responses meeting certain minimal requirements in 
some experiments, to well-developed, stable responses in 
others. Concern about the extent to which differing 
amounts of preliminary training may result in quite differ-
ent kinds of discrimination performance has been expressed 
by Brogdenl in the following statement: 
The acquisition of a CR to the positive CS prior 
to differentiation training may result in a more 
rapid acquisition of discrimination than if dif-
ferentiation training is started when the animal 
is naive to both the positive and negative sti-
muli. Preliminary training is sometimes given 
with the US or RS, and some workers have assumed 
that this adaptation procedure facilitates the 
acquisition of a discrimination. Although this 
assumption has not been put to an adequate ex-
perimental test, the evidence for the effect of 
such preliminary training on the acquisition of 
CR's is equally relevant to the acquisition of 
discrimination learning. (p, 594) 
Gynther2 found that human subjects receiving 20 condi-
tioned eyeblink trials displayed different behavior, in a 
subsequent discrimination, from subjects without any pre-
discrimination conditioning. A comparison of responses to 
8. 
the positive and negative stimuli during discrimination train-
ing revealed that the group without prior conditioning show-
ed negatively accelerated curves that diverged as discrimi-
nation trials increased. The preconditioned group showed 
increases in conditioned responses to both stimuli in the 
early phases of the discrimination, which was followed by a 
1. W.J. Brogden, Animal studies of learning. In Hand-
book of Experimental Psychology, s.s. stevens, ed., 568=212, 
New York: John Wiley & Sons, Inc., 1951. 
2. M.D. Gynther, Differential eyelid conditioning as 
a function of stimulus similarity and strength of response 
to the CS, J. exp. Psychol., 1957, 53, 408-416. 
decrement in responses to the negative stimulus and a sta-
bilization of responses to the positive stimulus. At the 
9. 
end of 100 discrimination trials, however, the degree of dif-
ferential responding was similar for the two groups. 
Gyntherl also found that 50 nondifferentially condition-
ed trials resulted in a significantly higher percentage of 
conditioned responses when compared to 50 reinforced trials 
in discrimination training. FUrther, his data revealed that 
the transition from conditioning to differentiation training 
resulted in a reduction of responses to the conditioned sti-
mulus. He attributed his findings to the generalization of 
inhibition generated by the responses to the nonreinforced 
stimulus during differential conditioning. The diminution 
in response strength to the positive stimulus with the intro-
duction of the nonreinforced stimulus has also been noted 
in instrumental discrimination studies by Bower and Trapold2, 
and Raben3. 
An interesting observation on the conditioning of sali-
vary secretion with dogs was noted by Pavlov4. He stated: 
It was noticed that when, after a conditioned re-
flex to a definite stimulus (e.g. a definite musi-
cal tone) had been firmly established, the effect 
of another closely allied stimulus (a neighbouring 
l. Ibid. 
2. G:'H. Bower and £.1.A. Trapold, !\eward magnitude and 
learning in a single presentation discrimination, J. comp. 
physiol. Psychol., 1959, 52, 727-729. 
3. x.w. Raben, The white rat's discrimination of dif-
ferences in intensity of illumination measured by a running 
response in the white rat, J. comp. physiol. Psychol., 1949, 
42, 254;...272. 
4. Pavlov, op. cit., p. 118. 
musical tone) was tried for the first time, the 
conditioned reflex which resulted from the new 
stimulus was frequently much weaker than that 
obtained with the original conditioned stimulus. 
On repetition of the stimulus of the neighbour-
ing tone, always of course, without reinforce-
ment, the secretory effect increased until it be-
came equal to that given by the originally esta-
blished stimulus, but subsequently on further re-
petition began to diminish, falling finally to a 
permanent zero. Thus it appeared that at first 
the two closely allied stimuli were discriminated 
straight away, but that later this descrimination 
for some reason disappeared, only gradually to 
re-establish itself and finally to become absolute. 
Skinnerl provides further data demonstrating that the 
10. 
amount of pretraining can influence operant discrimination 
responding. He reports that bar-pressing response rates to 
two stimuli become differentiated faster when reinforced 
responses in the presence of the discriminative stimulus do 
not precede discrimination training. 
Transfer Effects Resulting from Reinforced Training on a 
Single Stimulus Followed by Discrimination Training Invol-
ving the Extinction of Responses to the Training Stimulus, 
and the Acquisition of Responses to a New Stimulus. 
An experiment by Gentry, Overall, and Brown2 provides 
information that permits the comparison of pretraining on 
the negative stimulus with a group receiving pretraining on 
the positive stimulus, and a group without pretraining. The 
discrimination involved the simultaneous presentation of the 
training stimulus and a new stimulus on the same physical 
1. B.F. Skinner, The Behavior of Organisms. New York: 
Appleton-Century-Crofts, 1938. 
2. G.V. Gentry, J.E. Overall, and W.L. Brown, Discri-
mination after pretraining on component stimuli, J. comp. 
physiol. Psychol., 1958, 51, 464-566. 
11. 
dimension. The experiment was replicated four times with 
the same group of rhesus monkeys, but with different stimu-
li in each replication. The findings indicated that an in-
teraction existed between pretraining transfer effects and 
the complexity of the stimulus dimension. Pretraining on 
simple object stimuli (differing in size and brightness) re-
sulted in a facilitation of discrimination learning for the 
groups pretrained on the positive stimulus. The groups with-
out pretraining and the groups pretrained on the negative 
stimulus did not differ from each other. A comparison of 
both pretraining groups with the group without pretraining 
in a pattern-stimulus discrimination (differing in number 
and direction of stripes), however, showed that pretraining 
on either the positive or negative stimulus resulted in si-
milar retardative effects. 
Transfer Effects Resulting from Nondifferential Reinforced 
Trainins of Responses to Two Stimuli Foll6wed by Discrimina-
tion Trainins Employins the Two stimuli. 
The review of the literature did not disclose any stu-
dies in which discrimination behavior following nondifferen-
tial training of the two stimuli could be compared with be-
havior after pretraining on one of the component stimuli of 
the subsequent discrimination. Data are available, however, 
demonstrating that the amount of pretraining is a signifi-
cant factor when the discrimination training is preceeded 
by nondifferential reinforcement of neutral stimuli, or the 
stimuli employed in the discrimination. 
12. 
These data are provided by studies that were conducted 
to test differing predictions made by a quantitative and a 
perceptual approach to learning theory. From the assumption 
that increments of habit strength progressively diminish as 
a function of the number of successive reinforcementsl; 
Siegal2 predicted that the rate at which a difference in 
strength between competing habits develops would be inverse-
ly related to the number of times both habits were reinfor-
ced prior to the discrimination. Consequently, he gave two 
groups of rats different numbers of reinforced runs to both 
arms of a T-maze. This was followed by a training procedure 
in which runs to only one of tbe arms was reinforced. As a 
result, the group with the greater amount of nondifferential 
reinforcement was significantly retarded in the learning of 
a place response. He concluded that his findings were not 
in accord with the concept of perceptual learning, since the 
increased pretraining should have resulted in a greater op-
portunity for any perceptual process to develop. 
In analyzing the Siegel experiment; Bitterman, Calvin 
and Elam3 implied that different results might have been ob-
tained if the discrimination situation utilized distinctive 
1. Hull, Principles 
2. P.s. Siegel, The 
in simple trial-and-error 
35, 199-205. 
of Behavior, op. cit. 112-123. 
role of absolute response strength 
learning, J. exp. Psychol., 1945, 
3. M.E. Bitterman, A.D. Calvin and C.B. Elam, Percep-
tual differentiation in the course of nondifferential rein-
forcement, J. comp. physiol. Psychol., 1953, 46, 303-397 
13. 
visual stimuli. These investigators, therefore, used a two-
window jumping apparatus for displaying a vertically and a 
horizontally card as the discriminanda. Their results show-
ed that animals receiving 60 nondifferentially reinforced 
jumps to each of the striated stimuli, equated for position, 
prior to the discrimination; made significantly fewer errors 
on the following vertical-horizontal discrimination, than 
animals with equivalent pretraining on mid-gray stimuli. 
According to the authors, their results could only be ex-
plained by a perceptual learning hypothesis, since the poor-
er behavior of the group which had never been reinforced on 
the striated stimuli could not have been predicted from the 
assumption of a negatively accelerated function of habit 
strength. 
Further information on the effects of pretraining on a 
two-window jumping apparatus with striated and neutral sti-
muli is provided by Bitterman and Elaml. In this study four 
groups of rats were given 36, 72, 108, and 144 reinforced 
trials divided equally between the striated stimuli. Four 
more groups were given similar amounts of reinforced pre-
training to two gray cards. The results showed that the 
increasing amounts of nondifferential training received dur-
ing pretraining led to increasing numbers of errors on the 
vertical-horizontal discrimination. This result occurred 
1. M.E. Bitterman and C.B. Elam, Discrimination follow-
ing varying amounts of nondifferential reinforcement, Am. J. 
Psychol., 1954, 48, 133-137. 
14. 
for animals pretrained on the gray cards as well as those 
pretrained on the striated patterns. The former group of 
animals, however, showed increasingly more errors, as a func-
tion of amount of nondifferential training, than those with 
the same pair of stimuli in both phases of the experiment. 
Thus, the results of the experiment with a place-discrimina-
tion in a T-maze, and the visual-discrimination in a jumping 
stand, are in agreement in demonstrating that increased pre-
training on both stimuli of a subsequent discrimination re-
sults in the retardation of the learning of the discrimina-
tion. 
15. 
CHAPTER II 
STATEMENT OF THE PROBLEM 
The present experiment represents a further attempt to 
explore the relationship between preliminary training and 
subsequent discrimination behavior in an instrumental re-
ward situation. Certain methodological considerations, how-
ever, necessitated a departure from the traditional techni-
ques employed by the previously cited studies. These con-
siderations will be dealt with in the following review. 
In an investigation of the effect of pretraining on a 
single component of a subsequent discrimination; the train-
ing prior to the test discrimination, with a two-choice dis-
crimination apparatus, could utilize either a nondifferen-
tial or a discrimination procedure. In the event of the use 
of the latter procedure, the preliminary training-discrimi-
nation training relationship would involve either (a) differ-
ential reinforcement of two stimuli followed by discrimina-
tion training in which the previously rewarded stimulus is 
paired with a new nonreinforced stimulus, and/or (b) differ-
ential reinforcement of two stimuli foibwed by discrimina-
tion training in which the previous nonreinforced stimulus 
is reinforced when paired with a new stimulus. During pre-
training, therefore, the organism would be exposed to two 
stimuli simultaneously, and would be reinforced when a re-
sponse was made to the positive stimulus. If a response is 
16. 
made to the negative or nonreinforced stimulus, the experi-
menter has two alternatives. First, he may terminate the 
trial and not permit the organism to correct his choice by 
responding to the positive stimulus. However, if this tech-
nique is used, the experimenter has no control over the rein-
forcement schedule. Thus, when one of the stimuli is used 
in a subsequent discrimination, the effects of pretraining 
would be difficult to analyze because the ratio of reinfor-
ced/nonreinforced responses is subject to the individual or-
ganism. To gain control over the number of nonreinforced 
responses, the experimenter can limit the number of consecu-
tive responses to the negative stimulus; and force responses 
to the positive stimulus. The limitation of this procedure 
is the assumption that the forced trials, on a particular 
apparatus, have the same effects as the choice trials. 
A second procedure, following a response to the nega-
tive stimulus in a two-choice discrimination apparatus, 
would be to permit the organism to correct his wrong choice 
by responding to the positive stimulus. With this technique, 
however, the responses to the negative stimulus are spurious-
ly reinforced, since they always precederesponses to the 
positive stimulus which are consistently reinforced. Further, 
the strength of the spurious reinforcement cannot be deter-
mined because the number of responses to the negative sti-
mulus is uncontrolled. As discrimination training progres-
ses, the organism's initial responses to the positive stimu-
17. 
lus increase, but the strength of the spurious reinforcement 
to. the negative stimulus is never experimentally extinguish-
ed, Consequently, when the negative stimulus is used in a 
subsequent discrimination, a considerable number of responses 
to the stimulus would be elicited. 
Other confounding effects prevail if, on the other hand, 
an investigator wishes to determine the effect of pretrain-
ing on a single component of a subsequent discrimination 
with a nondifferential reinforcement procedure. In this e-
vent, the pretraining procedure would consist of the presen-
tation of one stimulus which would always be reinforced, 
However, since two simultaneously-presented stimuli would be 
used in the subsequent teet discrimination, the stimuli 
would have to be spatially separated. Consequently, the 
position of the stimulus during pretraining has to be alter-
nated to insure that the organism does not develop a position 
habit, Thus, place-cues and stimulus-cues are ambiguously 
reinforced. The limitation of this procedure, therefore, is 
the assumption that training on place-cues, for a particu-
lar organism, has the same effects as equivalent training 
on stimulus-cues, 
If an investigator uses a two-choice discrimination 
apparatus to determine the effect of nondifferential rein-
forced pretraining on both stimuli of a subsequent discrimi-
nation; then in pretraining, the organism would be exposed 
to two stimuli simultaneously, and would be reinforced when 
18. 
a response was made to either stimulus. However, because of 
chance variations in performance, stimulus preferences, or 
positional bias; the number of responses to one stimulus 
(and/or position) is rarely equal to responses to the other 
stimulus (and/or position) in a free-choice situation. To 
equate the responses to both stimuli in both positions, the 
experimenter must utilize a forcing technique. Thus, this 
procedure suffers from the ambiguous reinforcement of place-
and stimulus-cues. A further objection is the assumption 
that forced training, on a particular apparatus with a par-
ticular organism, has the same effects as the choice trials, 
Further difficulties are encountered when a simulta-
neous presentation of stimuli is employed in the test dis-
crimination to assess the transfer effects of pretraining. 
With this procedure, the percentage of correct responses has 
conventionally been used to determine the difference between 
responses to the discriminanda. Use of this measure, how-
ever, restricts the determination of the extent of differ-
ential responding to relative comparisons. Absolute measures 
of response strength, such as response latency, cannot be 
determined for every response because of procedural limita-
tions. With the correction method, for example, latencies 
can only be measured for the organism's initial responses. 
Since the experimenter has no control over the number of re-
sponses to the negative stimulus, response latencies to the 
positive stimulus can only be consistently recorded to the 
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extent that the initial responses to the negative stimulus 
decrease as discrimination training progresses, Conversely, 
the opportunity to measure the response latencies to the ne-
gative stimulus decreases as the initial responses to the 
positive stimulus increase. Similar limitations are also 
experienced with the noncorrection method, and are further 
complicated by the use of forcing techniques, Finally, the 
ambiguous reinforcement of place and stimulus cues occurs 
as a confounding feature in both the correction and non-
correction method. 
In view of the foregoing, it is felt th~t the confound-
ing factors in the two-choice situation will not allow for 
the unambiguous interpretration of pretraining transfer 
effects. Therefore, in the attempt to evaluate the effects 
of pretraining on subsequent discrimination behavior; a pro-
cedure involving the successive presentation of stimuli will 
be employed for nondifferential pre-discrimination training, 
and test-discrimination training. Within this context, the 
present study is designed to provide detailed information 
by: (a) utilizing different pretraining stimuli, (b) manipu-
lating the amount of pretraining, and (c) employing a fac-
torial design to determine the interaction between these 
variables. 
I 
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CHAPTER III 
PROCEDURE 
Experimental Design 
The design consists of giving 3, 23, 63 and 103 rein-
forced trials: (a) to the stimulus which is to be used as 
the positive, in a subsequent discrimination, (b) to the 
stimulus which is to be used as the negative in a subsequent 
discrimination, and (c) to two stimuli which are to be used 
as the positive and negative stimuli in a subsequent dis-
crimination. A successive discrimination problem involving 
the differentiation of responses to two stimuli is employed 
to assess the effects of the varying conditions and amounts 
of pre-discrimination training. The specific numbers of re-
inforced trials refer to the trials following the initial 
door training. 
A group of 10 different Ss was assigned to each of the 
experimental conditions. S 1 s inclusion in a particular 
group was determined by a prearranged order. 
The 12 groups will herafter be designated in terms 
of the pre-discrimination training stimulus, or stimuli; and 
the number of pre-discrimination trials. The groups desig-
nated as P-3, P-23, P-63 and P-103 received 3, 23, 63 and 
103 reinforced trials, respectively, on the stimulus which 
became the positive stimulus during the subsequent 
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discrimination. Groups PN-3, PN-23, PN-63 and PN-103 re-
ceived 3, 23, 63 and 103 reinforced trials, respectively, 
equally distributed between the two stimuli which became the 
component stimuli in the subsequent discrimination. Table I 
contains the amount of training received by the various groups, 
and the areas (sq. em.) of the stimulus circles utilized du-
ring pre-discrimination and discrimination training. Sub-
groups I and II, within each group, are employed to equate 
for possible differences that may result from training or 
testing on any particular circle size. 
SubJects 
The Ss were 131 experimentally naive albino male rats 
of the Sprague-Dawley strain. Their ages ranged from 90 to 
110 days at the beginning of preliminary training. The data 
of 120 animals are included in this experiment. The addition-
al animals were replacements for 11 animals which were dis-
carded. Two animals were lost through illness; seven animals 
failed to complete preliminary training; and two animals 
stopped responding in the initial discrimination trials. 
Apparatus 
The apparatus was a successive presentation discrimina-
tion apparatus similar to that described by Gricel, Essen-
tially, it consisted of two parts. The main part was a 
straight alley divided into two compartments by a manually-
1. Grice, op. cit. 
Group N 
I 5 P-3 II 5 
I 5 P-23 II 5 
P-63 I 5 II 5 
I 5 P-103 II 5 
I 5 N-3 II 5 
I 5 N-23 II 5 
N-63 I 5 II 5 
I 5 N-103 II 5 
I 5 PN-3 II 5 
PN-23 I 5 II 5 
PN-63 I 5 II 5 
I 5 PN-103 II 5 
TABLE I 
Experimental Design 
Number of 
Trainins 
Trials 
3 
3 
23 
23 
63 
63 
103 
103 
3 
3 
23 
23 
63 
63 
103 
103 
3 
3 
23 
23 
63 
63 
103 
103 
Reinforced 
Trainill6 
S:t.imulus ( i) 
79 
20 
79 
20 
79 
20 
79 
20 
20 
79 
20 
79 
20 
79 
20 
79 
79 & 20 
79 & 20 
79 & 20 
79 & 20 
79 & 20 
79 & 20 
79 & 20 
79 & 20 
Reinforced 
Discrimination 
Stimulus 
79 
20 
79 
20 
79 
20 
79 
20 
79 
20 
79 
20 
79 
20 
79 
20 
79 
20 
79 
20 
79 
20 
79 
20 
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operated, vertically sliding door of 1/8-in. masonite in the 
center of the alley. The raising of this door started a 
Standard Electric Clock. 
The entire alley was 23 in. long, 5 in. wide, and 6 in. 
high (inside dimensions). Manually operated, vertically 
sliding doors were also located at both ends of the alley. 
A pivot in the center of the alley enabled the rotation of 
the unit so that each compartment alternately became a 
starting chamber and a runway. 
The second part of the apparatus contained the discri-
minanda. These consisted of two white-enameled metal discs, 
79 and 20 sq. em. in area. Each dischad a centered 1 in.-sq. 
door which was top-hinged from behind, and closed flush with 
the surface of the disc. The door was counterweighted so 
that a food receptacle, located below the bottom of the door-
opening behind the disc, was made easily accessible when the 
door was nosed open by the rat. A 1/16 in. travel at the 
bottom of the door stopped the Standard Electric Clock. 
Uniform food pellets; manufactured by the P.J. Noyes Co., 
Lancaster, N.H.; were used. Each pellet weighed 94 mg •• 
The discs were mounted on the face of individual, panel-
ed-frames which were constructed to slide along a rail to be-
come flush with the runway of the alley. When either of 
the frames was positioned at the end of the alley, the 
stimulus disc extended t in. into the runway, and the cen-
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ter of the disc was 3 ln. above the runway floor. 
All portions of the apparatus were painted flat black 
except the white discs, and clear Plex1glass panels which 
covered the top of the alley. The walls of the experimental 
room were also painted flat black. Illumination for each 
compartment of the alley was provided by two lO-w. incan-
descent bulbs 6i ln. from each end of the alley and suspen-
ded 14 ln. above the alley floor. 
Maintenance schedule 
Prior to their introduction to the apparatus, all Ss 
were habituated to handling, and a 22 3/4-hr. deprivation 
schedule for at least one week. During this time each S 
was allowed to eat ad 11b1dum for li hr. daily in individual 
feeding cages. The dally diet consisted of Purina Labora-
tory Chow tablets. Water was available in the home and 
feeding cages at all times. The feeding schedule was main-
tained throughout the experiment. Feeding immediately fol-
lowed each training session. 
Food pellets, identical to the reward pellets used in 
the training sessions, ware introduced on the day before 
preliminary training began. The pellets were scattered on 
a gray platform, and S was allowed 5 min. feeding. 
Door training 
The first phase of the preliminary training procedure 
involved training S to open the 1 ln.-sq. door on the st1mu-
lus disc to obtain a food pellet. This was accomplished in 
three sessions over a period of three days. Ss that failed 
to respond in any of the sessions were discarded, 
On Day 1, at the time of the usual feeding period, S 
was placed in the apparatus, The vertically sliding door 
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in the center of the alley was lowered keeping S in the run-
way compartment, and the vertically sliding door at the end 
of the runway was raised exposing the stimulus circle, The 
response door on the stimulus circle was fully-opened, and 
3 pellets were available in the food receptacle behind the 
disc. After S had eaten the pellets, the door in front of 
the stimulus circle was lowered for 30 sec., The remainder 
of the session involved 7 more presentations of the stimu-
lus circle with only 1 pellet in the food receptacle on each 
presentation. The response door on the stimulus circle was 
fully-opened on each presentation, and the door in front 
of the stimulus circle was lowered for 30 sec. after each 
pellet was consumed, 
Each s received a total of 7 pellets on Day 2. The 
first stimulus presentation was a continuation of the pro-
cedure utilized on Day 1. On presentations 2 through 7 the 
response door was partly closed so that S had to nose-in 
the door to obtain the food pellet. As in Day 1, all re-
sponses were made in the runway compartment of the alley, 
and the door in front of the stimulus circle was lowered 
for 30 sec. between responses. 
An additional 7 presentations were administered on Day 
3. To obtain the first pellet Shad to nose-in the partly 
closed door. For the remaining 6 pellets, the response 
door was closed so that the surface of the door was flush 
with the surface of the stimulus circle. As in the proce-
dure of the previous 2 days, all of S's responses were made 
in the runway compartment of the alley, and a 30 sec. in-
terval was maintained between responses. The alley, how-
ever, was rotated 360 degrees between presentations to ha-
bituate S to the turning of the apparatus in the subsequent 
training. 
Up to this point in training all Ss received the same 
number of reinforced stimulus presentations. Ss differed, 
however, on the size of the stimulus circle, or circles, 
to which responses were reinforced. The stimulus(i) used 
in door training and in the subsequent pre-discrimination 
and discrimination training had been previously determined 
by S's assignment to a particular group. Ss that failed to 
respond in any of these sessions were discarded. 
Pre-discrimination training 
26. 
On the day following the end of the door training ses-
sions, all Ss were started on the pre-discrimination runway 
training. For the first trial, the center door of the alley 
was lowered. A was then placed in the compartment of the 
27. 
alley which functioned, on that particular trial, as the 
starting compartment. The panelled-framecontaining one of 
the stimulus circles was set flush against the end of the 
adjacent compartment lthich then served as the runway and 
response compartment. E waited until S faced the center 
door, and then raised it exposing the stimulus circle al-
lowing S to traverse the runway for the food pellet. At 
the completion of S's response, the center door, together 
with the door in front of the stimulus circle, were lowered 
and S was detained in the response compartment for 20 sec •• 
At the end of the 20-sec, interval the alley was rotated 
180 degrees. In this position the response-detention com-
partment became the starting compartment for the next trial. 
The stimulus panel with a reloaded food receptacle was then 
set up at the end of the adjacent compartment, and E waited 
for s to face the center door before raising it for the se-
cond trial. Twenty reinforced runway trials were given per 
day utilizing this procedure. 
The Standard Electric Clock was used to record the 
time from the raising of the vertically sliding door in the 
center of the apparatus, to the opening of the response 
door on the stimulus circle. Latencies were recorded in 
hundreths of a second, 
In the series of pre-discrimination runway trials, 
the number of days of training for each S depended on its 
prior group assignment. Aside from differing numbers of 
reinforced trials; Groups P-23, P-63, P-103 and Groups 
N-23, N-63, N-103; received identical treatment. The pro-
cedure for Groups PN-23, PN-63 and PN-103 was the same as 
that for the other groups except that the reinforced trials 
were distributed in an equated order between two stimuli. 
The order of stimulus presentation in each block of 20 
trials for the PN Groups was P,N,P,N,N,P,N,P,P,N,N,P,P,N,P, 
N,N,P,N,P: with P and N corresponding to the stimuli that 
were to be reinforced and nonreinforced, respectively, dur-
ing discrimination training. 
Discrimination Training 
The first day of discrimination training followed on 
28. 
the day after the end of pre-discrimination training, and 
began with three additional pre-discrimination trials. These 
were the only non-discrimination trials that Groups P-3, N-3 
and PN-3 received. The order of stimulus presentation for 
the 3 pre-discrimination trials for Group PN-3 was PNP for 
half the animals and NPN for the other half. This arrange-
ment was also used for the last 3 pre-discrimination trials 
for Groups PN-23, PN-63 and PN-103. 
The discrimination trials were introduced and maintain-
ed with no change in the intertrlal interval established for 
the pre-discrimination trials. All Ss received 200 discri-
mination trials.at the rate of 40 trials per day over a per-
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iod of 5 days. Twenty positive and 20 negative trials were 
given in each daily session. The order of stimulus presenta-
tion for each block of 20 trials was P,N,P,N,N,P,N,P,P,N,N, 
P,P,N,P,N,N,P,N,P. 
Food pellets were available in the food receptacles of 
both stimuli during the discrimination trials. The response 
door on the negative stimulus, however, could only be opened 
1/16 in. at the bottom, thereby preventing S from securing 
the food pellet. 
Latencies of positive and negative responses were recor-
ded in hundredths of a second in the manner described in the 
pre-discrimination trials. S was allowed a maximum of 60 
sec. for a response. In the event of an absence of a re-
sponse at the end of this interval; E lowered both the cen-
ter door and the door in front of the stimulus circle, re-
corded the latency as 60 sec., and proceeded to the next 
trial. Ss with responses to the positive stimulus greater 
than 60 sec. after the first 10 discrimination trials, were 
discarded. 
30. 
CHAPTER IV 
RESULTS 
The major concern of the present experiment is the ana-
lysis of discrimination learning as a function of the vary-
ing conditions and amounts of pre-discrimination reinforce-
ment. Previous discrimination studies have employed a num-
ber of different behavioral measures to ascertain the degree 
of differential response strength to two stimuli during dis-
crimination training. To assure comparability of the pre-
sent findings with previous studies, and to determine the ex-
tent to which the different measures are consistent with each 
other; various indices of discrimination learning will be em-
ployed in the analysis of the present findings. 
When a successive stimulus-presentation procedure is 
used in an instrumental discrimination, the usual analysis 
involves a comparison of response latencies to the positive 
and negative stimulusl,2,3,4. Since response latencies were 
recorded for each discrimination trials in the present study, 
an examination of the individual progress of response strengths 
1. c.A. Graham and R.M. Gagne, The acquisition, extinc-
tion, and spontaneous recovery of a conditioned operant re-
sponse, J. exp. Psyehol., 1940, 26, 251-280. 
2. W.B. Verplanck, The development of discrimination in 
a single locomotor habit, J. exp. Psychol., 1942, 31, 441-464. 
3. Raben, op. cit. 
4. G.R. Grice, Visual discrimination learning with si-
multaneous and successive presentation of stimuli, J. comp. 
physiol. Psychol., 1949, 42, 365-373. 
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to the two stimuli is available; and is plotted for eaeh of 
the 12 experimental conditions in figures 1 through 12. Eaeb 
graph respresents the median latency of the 10 animals in each 
group for reinforced and nonreinforced trials during discri-
mination training. The median was used as the measure of cen-
tral tendency since trials to the negative stimulus were ter-
minated when a response did not occur in 60 sec. From these 
illustrations, it can be seen that all conditions of pretrain-
ing resulted in eventual discrimination learning as evidenced 
by the gradual decrease in latency of responses to the posi-
tive stimulus, and the corresponding increase 1n latency of 
responses to the negative stimulus. Inspection of the various 
curves clearly demonstrates the superior performance of the 
groups pretrained on the positive stimulus at all levels of 
pretraining. Further, a comparison of the curves represent-
ing the lesser amounts of pretraining with those for the 
greater amounts of pretraining, for the P-groups and PN-groups, 
indicates that discrimination learning is facilitated by in-
creased pre-discrimination trials. The curves for the N-
groups are similar to those for the PN-groups, but increased 
amounts of pretraining on the negative stimulus do not appear 
to facilitate discrimination learning. 
Discrimination Criterion Scores 
The effects of the experimental treatments can be fur-
ther evaluated by a comparison of the number of trials to 
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reach a discrimination criterion for each of the experimental 
groups. The determination of trials to criterion was derived 
by a procedure suggested by Gricel. For each animal, the me-
dian latency was determined for each successive block of ten 
trials containing an equal number of responses to the positive 
and negative stimulus. Responses were regarded as errors 
when:(a) a response to the positive stimulus was slower than 
the median of the block of ten trials, and (b) a response to 
the negative stimulus had a latency faster than the median 
of the same block of ten trials. The criterion for discri-
mination was 18 correct responses in two blocks of trials. 
An added restriction, not included in Grice's criterion, re-
quired 10 correct latencies 1n the second block of ten trials. 
To evaluate the comparability of Sub Groups I and II, 
within each experimental group, an analysis of variance was 
performed on trials to attain the discrimination criterion 
for the various conditions and amounts of pretraining, and 
the stimulus reinforced during discrimination training. The 
analysis is summarized 1n Table II, and it demonstrates that 
the use of the different positive stimuli in discrimination 
training (79 and 20 sq. em. circles) resulted in statistical-
ly significant differences 1n criterion scores. The mean 
square ratio of 9.23 for 1 and 96 df is significant beyond 
the .01 level. An examination of the discrimination data 
1. Ibid. 
TABLE II 
Analysis of V.ariance of Trials to Criterion Scores for the 
Pre training Oondi tiona, .Amount of Pretra1n1ng, and Sub Groups. 
Source df Mean Square F 
Pretraining Conditions (c) 2 18,621.78 63.29* 
Pretraining Trials ( T) 3 4,115.27 13.99* 
Sub Groups. (G) 1 2,717.01 9.23* 
0 X 1' 6 214.44 
c X G 2 43.81 
T x G 3 471.43 1.6o 
c X T X G 6 123.50 
Within 96 294.22 
* Significant beyond the .01 level. 
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revealed that the use of the 79 sq. em. circle as the negative 
stimulus resulted in faster discrimination learning for all 
conditions and levels of pretraining. However, since each 
experimental group was composed of sub-groups, and since none 
of the interactions involving Sub Groups approached signifi-
cance; the results of the sub-groups were combined for fur-
ther analysis. These results are presented in Table IIIl. 
The values represent mean numbers of trials to attain the 
discrimination criterion, exclusive of the criterion trials, 
for each of the three conditions of pre-discrimination train-
ing under the foUlt' levels of pretraining. A comparison of 
these values with figures 1 through 12 (see arrows) indicates 
that discrimination criterion scores provide a close approxi-
mation to the point at which the curves representing the la-
tencies to the positive and the negative stimulus begin to 
consistently diverge. Examination of the babled data shows 
that mean trials to criterion decrease as the number of pre-
discrimination trials increase under all conditions of pre-
discrimination reinforcement. The small difference between 
63 and 103 pretraining trials for all conditions suggests that 
the groups have either reached an asymptote, or that the funo-
tion is not monotonic. 
The result of an analysis of variance of the data in !able 
III is presented in Table IV. These results, with pooled 
1. The criterion scores for individual Sa are given in Ap-
pendix 1. 
'PABT.E III 
Mean Numbers_ of Trials to ReaCh Criterion as a FUnction of 
the Number of Pre-discrimination ~ials for the Three ~on­
ditions of Pre-discrimination Beinforeement. 
Number of Pre-discrimination Trials 
Group 
3 23 103 
p 51.4 
N 76.4 61.1 60.6 
PN 84.4 59.4 
Analysis of Variance of Trials to Criterion Scores for the 
D1fferent COndi tiona of Pretr&1n1ng after Varying Amounts: 
of Pretr&1n1ng Trials. 
Source df Mean Square 
48. 
Pre training Conditions (C) 2 18,621.78 60.57* 
Pre training Trials ( T) 3 4,115.27 13.39* 
c X T 6 214.44 
Within 108 307.45 
-significant. beyond the .Ol leYel •. 
sub-groups, are consistent with the previous analysis (Table 
II) in demonstrating that the various conditions and amounts 
of pretraining led to significantly different criterion 
scores. The interaction between these variables was not sig-
nificant in either analysis. 
Separate analysis of variance on the four levels of pre-
training for each of the three pretraining conditions were 
carried out to permit more specific comparisons. The decline 
in trials to criterion, as a function of number of pretrain-
ing trials, is greatest for the groups pretrained on the posi-
tive stimulus, and provides an F of 11.46 which for 3 and 36 
df is significant beyond the .01 level (Table V). The decline 
in criterion scores for the groups pretrained on both stimu-
li is also significant (F • 4.03, P<.05, Table VI). The dif-
ference among the various groups pretrained on the negative 
stimulus, however, is not significant (F • 1.53, P>.05, Tab-
le VII). The results of the groups pretrained on the negative 
stimulus, and on both stimuli, appear to be very similar. 
Individual t tests indicate that none of the differences be-
tween the various groups is significant at the 5% level. 
Correct Response Data 
Learning curves of correct responses as a function of 
discrimination training were plotted to determine the extent 
to which the discrimination criterion measure reflected over-
all performance on the 200 discrimination trials. This involved 
TABLE V 
Analysis of v-.ariance of Trials to Qri terion after Varying 
Amounts of Pretraining for the Groups Pretrained on the 
PositiTB Stimulus. 
Source 
Among Groups 
Within Groups 
df 
3 
36 
Mean Square 
2,717 • .1!9 
237.10 
* Significant beyond the .01 level. 
11.46* 
50. 
51. 
TABLE VI 
Analysis of Variance of ~ials to Criterion after Varying 
Amounts of Pretraining for the Groups Pretrained on the 
PositiTe and NegatiTe Stimulus. 
Source 
Among Groups 
Within Groups 
df 
• Significant a~ the .05 1eTe1. 
Mean Square 
1,251.53 
310.81 
F 
TABLE VII 
Analysis of V&riance of !rials to Criterion after Varying 
Amounts of Pretraining for the Groups Pretrained on the 
Negative Stimulus. 
Source 
Among Groups 
Within Groups 
df 
3 
36 
Mean Square 
575.13 
375.29 
F 
1.53 
52. 
53. 
dividing the discrimination trials into twenty blocks of ten 
trials. For each S, the number of correct responses for 
each block of trials was determined by the Grice procedurel 
described above. T.his procedure of analyzing differential 
responding in single-runway discrimination experiments has 
been successfully used in previous studies2,3,4, 
T.he results for the groups pretrained on: (a) the sti-
mulus made positive in discrimination training, (b) both of 
the stimuli-in discrimination training, and (c) the stimulus 
made negative in discrimiaation training, are presented ia 
Fig. 13, 14, and 15, respectively. The four curves on each 
figure are plots of the mean number of correct responses in 
each block of trials for groups receiving 3, 23, 63, and 103 
pre-discrimination trials. The curves were terminated when 
the mean performance of the groups reached the 10~ correct 
response level. The data revealed that any fluctuations of 
the curves beyond this point were negligible. Further data 
on the total number of errors made in all the discrimination 
trials are presented in Table VIII5. 
A com)arison of these curves with the discrimination 
criterion scores (Table III) reveals that the difference 
l. ~.-
2. ruA· 
3. J.:&:. Nygaard, Oue and contextual stimulus intensity 
in discrimination learning, J. exp. Psychol., 1958, 55, 195-
199. 
4. R.A. Baker and D.H. Lawrence, The differential ef-
fects of simultaneous and successive stimuli presentation on 
transposition, J. comp. pbysiol, Psychol., 1951, 44, 378-382. 
5. Total errors for individual Sa are given in Appendix 2. 
54. 
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BBLE Viii! 
Mean TOtal Errors DUring Discrimination Training as a FUnc-
tion. of the Number of Pre-discrimination ~ials for the 
Three COnditions of Pre-discrimination Reinforcement. 
Number of Pre-discrimination Trials 
Group 
3 23 103 
p 28.2 19.8 10.0 7.4 
N 41.0 42.6 
PN 32.0 
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between the curves representing the various groups corres-
ponds to the magnitude of the difference observed between 
groups in trials to attain the discrimination criterion. The 
differences among the curves are most marked when the groupe 
manifest large differences in criterion scores, and compara-
ble rates of learning are experienced when the differences 
between criterion scores are small. 
The groups pretrained on the positive stimulus are again 
clearly superior to the others at all levels of pre-discrimi-
nation training. Increasing numbers of pretraining trials 
for these groups resulted in decreasing amounts of total er-
rors (Table VIII), and also resulted in differences which are 
obvious from the first block of discrimination trials (Fig. 
13). A difference of 13.3 trials in criterion scores between 
Groups P-3 and P-23, and a larger difference of 20.8 trials 
between Groups P-23 and P-63, is accompanied by corresponding 
learning rates among the curves. Groups P-63 and P-103, with 
similar criterion scores, do not differ between themselves, 
except on the first block. 
Examination of Fig. 14 shows that the varying amounts of 
pretraining on both stimuli did not result in any consistent 
differences among the curves in the initial stages of discri-
mination training. As trials progress, however, larger incre-
ments in correct responding are evidenced with increases in 
the number of pretraining trials. A difference of 11.1 trials 
1n criterion scores (Table III) between Groups PN-3 and PN-23, 
and a difference of 10 trials between Groups PN-23 and PN-
63 is reflected in the learning rates between hhe curves. 
A difference of 3.9 trials in discrimination criterion scores 
between Groups PN-63 and PN-103, is not accompanied by any 
apparent difference between the curves of these groups. In-
creasing amounts of pretraining also led to a decrease in 
total errors during discrimination training (Table VIII), 
but not of the magnitude experienced in the groups pretrain-
ed on the positive stimulus. 
The results for Groups H'-3 through N-103, depicted in 
Fig. 15, are in marked contrast to the other groups in the 
early phases of discrimination training. The effects of pre-
training on the negative stimulus resulted in discrimination 
performance below the 50% correct response level for all 
groups. Although the decrement in performance was initially 
larger for the groups receiving the larger amounts of pretrain-
ing, further discrimination training resulted in comparable 
rates of learning for all groups. Thus, these curves are not 
as distinguiahable as those for the other conditions of pre-
discrimination reinforcement. In addition, these groups Show-
ed the saallest drop in total errors (4.3 errors, Table VIII), 
as a function of number of pre-discrimination trials. 
An analysis of variance of the total error data in Tabllt 
VIII yielded essentially the same results as the analysis of 
discrimination criterion scores. AvX +~.5 transformation 
was employed to normalize the data. Sub Groups I and II were 
6Q. 
again significantly different in the same direction (F • 
35.73, P < .01 for 1 and 96 df', Table IX), but none of the 
interactions involving Sub Groups was significant. Pretrain-
1ng conditions and amounts or pretraining were both signifi· 
cant beyond the 1~ level when the results of the sub-groups 
were not combined (Table IX), and when the results of the 
sub-groups were averaged (Table X). In contrast to the ana-
lysis of discrimination criterion scores, the interaction be-
tween pretraining conditions and amounts of pretraining was 
significant (P < .01). 
' Three separate analysis of variance conducted for each 
of the pretraining conditione indicated that increased pre-
training on the positive stimulus, or on both stimuli, re-
sulted in significant decreases in total errors during discri-
mination training. Pretraining on the positive stimulus was 
significant beyond the 1~ level (F • 11.73, ' and 36 df, Tab-
le XI). Pretraining on both stimuli was significant at the 
5~ level (F = 2.88, 3 and 36 df, Table XII). Increased pre-
training on the negative stimulus did not have any signifi-
cant transfer effects (Table XIII). Individual t tests indi-
cate that none of the differences between the N-groups and 
the PN-groups, at any level of pretraining, are significant 
at the 5% level. 
Latency Ratio Data 
Although correct response curves provide some information 
TABLE IX 
Analysis Of v.kriance of ~ansformed Error scores for the 
Pretraining C:ondi tiona, Amount of Pretraining, and Sub 
Groups .• 
Source df Mean Square F 
Pre training Clonditions (C) 2 75.714 95.48* 
Pre training !:rials ( ~) 3 11.381 14.35* 
Sub Clroups ( (1) 1 28.833 35.73* 
C :lt T 6 3o079 3.88* 
c X G 2 .340 
TxG 
' 
o350 
c X T X G 6 .165 
Within 96 .793 
* Significant beyond the .01 level. 
61. 
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TABLE X 
Analysis of V-ariance of Transformed Error Scores after Vary-
ing Amounts of Fretraining for the Different eonditions of 
Fretra1n1ng. 
Source df Mean Square F 
Fret raining Conditions (C) 2 75.71 75.71* 
Fretraining ~ials ( T) 3 9.61 9.61* 
C X T 6 3.96 3.96* 
Within 108 1.oo 
* Significant beyond the .ol level •. 
TABLE XI 
Analysis of' V:ar1ance of' Tra.naf'ormed Error Seores af'ter v:ar;r-
1ng Amounts of' Pretr&1n1ng f'or the G%'oups Pretra1ned on the 
Poai t1 ve S:timulus. 
Source 
Among Groupa 
W1 thin Groups 
df' 
3 
36 
Mean Square 
* S1gn1f'1cant. beyond the .01 level. 
64. 
TABLE XII 
Analysis of 1ariance of T~ansformed Error Scores. after Vary-
ing Amounts of Pretrainins for the ~cups Pretrained on the 
Pos1 t1 ve and Negative Stimulus. 
Source 
Among ~oups 
Within G-roups 
df 
3 
36 
* Significant at the .05 level. 
Mean Square F 
2.81 2.89* 
.97 
65. 
TABLE XIII 
Analysis of V,a,riance · of ftansformed Error Scores after Vary-
iDS .Aiaounta of Pretraining for the ctroups Pretrained on the 
Negative Stillllll.us •. 
Source 
Amons Groups 
Within ctroups 
df Mean Square F 
.18 ••••• 
• 79 
66. 
on the statue of differential responding, they do not reflect 
absolute differences between strengths of reinforced and non-
reinforced responses which progressively change during dis-
crimination training. To provide further information on the 
effects of the experimental treatments, learning curves were 
plotted that took absolute differences 1n latency into con-
sideration. To accomplish this, the median latency of a 
block of five responses to the negative stimulus (NL), was 
compared to the median latency of a block of five responses 
to the positive at~ulus (PL). The ratio NL was then 
htNL 
used to describe the absolute difference between discrimina-
tory response latencies during discrimination training. When 
the ratio is below .so it indicates that, for a particular 
phase ot discrimination training, responses to the negative 
stimulus are faster than responses to the positive stimulus. 
The learning of a discrimination is indicated by increases 
in the ratio beyond .so. 
The results for each of the three pretraining conditions 
are plotted in Eig. 16, 17, and 18. Each plot represents the 
median of the ten ratios determined for each animal in every 
group. A comparison of these curves with those in Fig. 13 1 
14, and lS demonstrates that these curves follow the same 
trends as the ones showing percentage of correct responses. 
Thus, they also reveal the superiority of the groups pretrain-
ed on the positive stimulus, and the facilitation in discrimi-
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nation learning produced by increased pretraining in the 
P-groups and PN-groups. 
70. 
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CHAPTER V 
DISCUSSION 
The results of the present study demonstrated marked dif-
ferences 1n the degree to which Ss under the various conditions 
of stimulus pretraining responded. to the stimuli in the dis-
crimination problem, The superior performance of the groups 
pretrained on the positive stimulus, as opposed to those pre-
trained on the negative stimulus, has been noted 1n previous 
studies; and the concept of decreasing generalization gra-
dients has been advanced to account for these findingsl,2,3,4, 
Decreasing gradients, as opposed to flat generalization gra-
dients, can also account for the differences in transfer ef-
fects observed following the various conditions of pretrain-
ing in the present study, Any further explanation based on 
stimulus generalization principles, however, would also have 
to account for the inverse relationship between the amount 
of pretraining and the learning of the subsequent discrimi-
nation by the P- and PN-groups. 
The median latency of the first positive trial compared 
with the median latency of the first negative trial for the 
P-groups in discrimination training (Fig, 1 through 4) can be 
op. 
~1. 
cit. 
2. 
3. 
4. 
Hull, The problem of primary stimulus generalization, 
Grice, op. cit. 
Gi-andine and Barlow, op. cit. 
Warren and Brookshire, op. cit. 
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used to provide information on the e~fects of increased 
training on generalization in the present study. !his com-
parison reveals that the absolute difference in latency be-
tween the training stimulus and the nonreinforced stimulus 
increases with increased pretraining trials. Furthermore, 
the difference was of such a magnitude that 4 rats (2 in 
Group P-63, and 2 in Group P-103) attained the discrimination 
criterion in 0 trials. These findings indicate that the ef-
fects of decreased relative generalization contributed con-
siderably to the facilitation observed with increased pre-
training on the positive stimulus. 
The results of the PN-groups, however, cannot be ac-
counted for by decreased relative generalization effects, 
since facilitation was observed as a function of increased 
pretraining reinforcements when the response strength to the 
two stimuli was equated by the pretraining procedure. Other 
instances of bhe facilitative effects of pretraining on sub-
sequent discrimination behavior; when the pretraining and 
discrimination procedures utilize either the same stimuli, 
or stimuli on the same physical dimension, have been observed 
in previous animal experiments. The results of discrimination-
reversal experiments, for example, have consistently demonstra-
ted that errors progressively diminish as the number of prior 
reversals increase. North's revievl of the various theoretical 
1. A.J. North, Improvement in successive discrimination 
reversals, J. comp. physiol. Psychol., 1950, 43, 442-460. 
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alternatives that could possibly account for the improvement 
in successive discrimination-reversals included a habit in-
terference theory, a modified form of dominance theory, and 
a correction response theory. Harlow•sl explanation for this 
phenomenon is that the animal's experience with the reversed 
reinforcement contingencies results in a "learning how to 
learn" - a discrimination-reversal set. Lawrence2 demonstra-
ted that the differentiation of two stimuli in close proxi-
mity on·the same physical dimension was facilitated by prior 
discrimination training on two stimuli further apart on the 
same continuum. This finding, according to Lawrence, and the 
results of previous studies3,4, indicated that the training 
preceeding the test discrimination resulted in the acquisi-
tion of the relevant cues which facilitated the subsequent 
discrimination learning. Any attempt to attribute the find-
ings of the PN-groups to the proposed explanations, however, 
would be untenable, since the pretraining procedure in the 
present study utilized nondifferential reinforcement training. 
Furthermore, the present finding of the facilitative effect 
of increased pretraining on both stimuli is not in accord 
1. H.F. Harlow, The formation of learning sets, Psychol. 
fi!!., 1949, 56, 51-65. 
2. D.H. Lawrence, The transfer of a discrimination along 
a continuum, J. comp. physiol. Psychol., 1952, 45, 511-516. 
3. D.H. Lawrence, Acquired distinctiveness of cues: I. 
Transfer between discriminations on the basis of familiarity 
with the stimulus, J. exp. Psychol., 1949, 39, 770-785. 
4. D.H. Lawrence, Acquired distinctiveness of cues: II. 
Selective association in the constant stimulus situation, J. 
exp. Psychol., 1950, 40, 175-188. -
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with previous investigations, Siegell found that increased 
pretraining reinforcements on both arms of a simple T-maze 
led to retardative effects in the subsequent learning of a 
place response. Bitterman and Elam2 also witnessed the re-
tardative effects of increased pretraining on the discrimina-
tion of striated patterns with a Jumping-stand apparatus. 
The removal of the ambiguous reinforcement of place and sti-
mulus cues by the use of successive presentation procedures 
in the present study is a possible explanation of the dis-
parate findings, 
In the Bitterman and Elam experiment, a comparison of 
the performance of animals pretrained on the discrimination 
stimuli with animals pretrained on neutral stimuli, showed 
that the latter training resulted in more impairment 1n the 
discrimination. The authors interpreted their findings as 
indicative of perceptual differentiation in the absence of 
differential reinforcement. The present findings, however, 
cast doubt on the concept of perceptual differentiation 
since any p~rceptual learning should have been enhanced 
when Jibe animals experienced both stimuli during pretraining, 
while the transfer effects from pretraining on both stimuli 
were more similar to the results of pretraining on the nega-
tive stimulus than they were to pretraining on the positive 
stimulus. 
1. Siegel, op. cit. 
2. Bitterman and Elam, op. cit. 
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The analysis of the discrimination criterion data, cor-
rect response curves, number of total errors, and differen-
ces in response latencies to the discriminanda were consis-
tent in demonstrating that increased pretraining on the ne-
gative stimulus did not result in any significant facilita-
tive or retardative effects on the following discrimination 
problem. The results of Williamsl and Perin2 led Hull3 to 
postulate that the rate of extinction of a response is posi-
tively correlated with the number of prior reinforcements of 
the response. In this regaPd, it is not surprising that in 
this experiment the discrimination was attained more quickly 
when the discrimination training involved the continued rein-
forcement of the pretraining stimulus, than when the discri-
mination was based on the extinction of responses to the sti-
mulus reinforced during pretraining. The performance of the 
groups pretrained on the negative stimulus, however, are 
distinguished by the fact that the acquisition of the discri-
mination was not retarded as the number of pretraining trials 
increased. Apparently, in experiments employing differential 
reinforcement procedures, increased pretraining on the nega-
tive stimulus in any form prior to the test-discrimination, 
results in retardative effects which are primarily transitory 
1. S.B. Williams, Resistance to extinction as a function 
of the number of reinforcements, J. exp. Psychol., 1938, 23, 
506-521. 
2. C.T. Perin, Behavior potentiality as a joint func-
tion of the amount of training and the degree of hunger at 
the time of extinction, J. exp. Psychol., 1942, 30, 93-113. 
3. Hull, Principles of Behavior, op. cit. 
76. 
and are obviated by further discrimination training, This 
is evidenced by the lack of a positive relationship between 
degree of instrumental training on the negative stimulus, 
and trials to attain discrimination learning in this experi-
ment; and an inverse relationship between the number of 
reinforcements on the negative stimulus in discrimination 
training, and the acquisition of a discrimination reversal 
in other studiesl,2, 
1. E.J. dapaldi and H.W. Stevenson, Response reversal 
following different amounts of training, J. comp. physiol. 
Fsychol,, 1957, 50, 195-198. 
B. B.H. Fubols, The facilitation of visual and spatial 
discrimination reversal by overlearning, J. comp. physiol. 
Fsyohol., 1956, 243-248. 
77. 
CHAPTER Vll 
SUMMARY AND CONCLUSIONS 
This experiment investigated transfer effects of non-
differential reward training on a subsequent circle-size dis-
crimination. Two dimensions of pre-discrimination training 
were explored in a factorial design. The two dimensions 
were: (a) the amount of pre-discrimination training (3, 23, 
63, and 103 reinforced trials); and (b) the stimulus or 
stimuli employed during such training (the stimulus used as 
the positive stimulus in a subsequent discrimination, the 
stimulus used as the negative stimulus in a subsequent dis-
crimination, and the two stimuli used as the positive and 
negative stimuli in a subsequent discrimination). Ten male 
albino rats were assigned to each of the 12 experimental 
conditions. 
Following pretraining, transfer effects were assessed 
in a discrimination problem involving successive presentation 
of the pretraining stimuli. Discrimination criterion scores, 
correct response learning curves, number of total errors, 
and differences in response latencies to the discriminanda, 
provided data that were consistent in demonstrating the fol-
lowing findings: 
1. The various conditions and amounts of pre-discri-
mination training resulted in marked differences in 
the learning of the subsequent discrimination. 
2. Animals pretrained on the positive stimulus were 
clearly superior to the others at all levels of pre-
training. 
78. 
3. Transfer effects from pretraining on both stimuli 
were more similar to the results of pretraining 
on the negative stimulus than they were to pretrain-
ing on the positive stimulus. 
4. Increased pre-discrimination training facilitated 
the learning of the following discrimination problem 
for animals pretrained on the positive stimulus, and 
animals pretrained on both stimuli. 
5. The effects of increased pre-discrimination train-
ing on the negative stimulus were primarily transitory, 
and did not significantly facilitate or retard the 
learning of the subsequent discrimination. 
The results were discussed in relation to various quan-
titative and perceptual interpretations that had been advan-
ced to account for facilitative and retardative transfer ef-
facts in previous investigations. It was concluded that none 
of the theoretical formulations provided an entirely adequate 
interpretation of the present findings. 
APPENDICES 
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APPENDIX 1a. 
Number of Trials to Reach Criterion for each Animal Pretrained 
on the Positive Stimulus as a Function of the Number of Pre-
discrimination trials, 
Sub G%-oup I 
Number of Pre-Discrimination Trials 
3 23 63 103 
1. 47 6. 14 11. 26 16. 26 
2. 78 7. 44 12. 32 17. :so 
:s. 42 8. 40 13. 22 18. 0 
4. 56 9. 42 14. 12 19. 22 
5. 88 10. 60 15. 12 20. 40 
Sub Group II 
Number of Pre-discrimination Trials 
3 23 63 103 
1. 42 6. 52 11. 46 16. 23 
2. 16 7. 27 12. 0 17. 10 
:s. 46 a. 42 13. 13 18. 0 
4. 53 9. 26 14. 10 19. 20 
5. 46 10. 34 15. 0 20. 12 
80. 
APPENDIX lb. 
Number of Trials to Reach Criterion for each Animal Pretrained 
on the Positive and Negative Stimulus as a Function of the 
Number of Pre-discrimination Trials. 
SUb Group I 
Number of Pre-discrimination Trials 
3 23 63 103 
1. 82 6. 72 11. 58 16. 50 
2. 112 7. 50 12. 4o 17. 52 
3. 106 B. 98 13. 87 18. 82 
4. 86 9. 76 14. 72 19. 67 
5· 94 10. 80 15. 78 20. 67 
Sub Group II 
Number of Pre-discrimination Trials 
3 23 63 103 
1. 50 6. 73 ll. 48 16. 43 
2. 116 7. 52 12. 50 17. 33 
3. 76 8. 86 13. 70 18. 60 
4. 42 9. 74 14. 62 19. 76 
5. 80 10. 72 15. 68 20. 64 
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APPENDIX lc. 
Number of Trials to Reach Criterion for each Animal Pretrained 
on the Negative Stimulus as a FUnction of the Number of Pre-
discrimination Trials. 
Sub. Group I 
Number of Pre-discrimination Trials 
3 23 63 103 
1. 74 6. 76 11. 72 16. 74 
2. 70 7. 50 12. 64 17. 43 
3. 92 8. 80 13. 32 18. 32 
4. 107 9. 97 14. 76 19. 6o 
5. 83 10. 70 15. 92 20. 67 
Sub Group II 
Number of Pre-discrimination Trials 
3 23 63 103 
1. 84 6. 98 11. 44 16. 56 
2. 84 7. 66 12. 34 17. 64 
3. 46 a. 48 13. 56 18. 53 
4. 38 9. 40 14. 74 19. 97 
5. 86 10. 74 15. 67 20. 60 
APPENDIX 2a. 
Total Errors for each Animal :During Discrimination Tra1n1ns 
as a Function ot the Number ot Pre-discrimination Trials 
tor the Groups Pretra1ned on the Positive Stimulus. 
Sub Group I 
Number of Pre-discrimination Trials 
3 23 63 103 
1. 38 6. 18 11. 10 16. 10 
2. 44 7. 28 12. 22 17. 16 
3. 18 8. 22 13. 10 18. 2 
4. 34 9. 28 14. 12 19. 10 
5· 50 10. 24 15. 8 20. 12 
Sub Group II 
Number of Pre-discrimination Trials 
3 23 63 103 
1. 16 6. 20 11. 20 16. 8 
2. 8 7. 10 12. 0 17. 2 
3. 24 B. 20 13. 12 18. 2 
4. 26 9. 8 14. 6 19. 8 
5. 24 10. 20 15. 0 20. 4 
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APPENDIX 2b. 
Total Errors for each Animal During Discrimination Training 
as a Function of the Number of Pre-discrimination Trials for 
the Groups Pretrained on the Positive and Negative Stimulus. 
Sub Group I 
Number of Pre-discrimination Trials 
3 23 63 103 
1. 42 6. 48 11. 32 16. 24 
2. 60 7. 26 12. 18 17. 28 
3. 62 8. 58 13. 54 18. 58 
4. 48 9. 50 14. 42 19. 44 
5. 60 10. 40 15. 35 20. 44 
Sub Group II 
Number of Pre-discrimination Trials 
3 23 63 103 
1. 26 6. 38 11. 24 16. 20 
2. 44 7. 20 12. 26 17. 18 
3o 32 8. 34 13. 30 18. 23 
4. 30 9. 44 14. 22 19. 34 
5. 48 10. 46 15. 40 20. 27 
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APPENDIX 2c. 
Total Errors for each Animal During Discrimination Training 
as a Function of the Number ot Pre-discrimination Trials for 
the Groups Pretrained on the Negative Stimulus. 
Sub Group I 
Number of Pre-discrimination Trials 
3 23 63 103 
1. 46 6. 48 11. 46 16. 49 
2. 36 7. 46 12. .IKl 17. 36 
3. 54 B. 50 13. 24 18. 30 
4. 50 9. 56 14. 56 19. 48 
5. 46 10. 40 15. 58 20. 44 
Sub Group II 
Number ot Pre-discrimination Trials 
3 23 63 103 
1. 48 6. 58 11 • 28 16. 34 2. .IKl 7. .IKl 12. 30 17. 36 
3. 22 B. 24 13. 27 18. 34 
4. 24 9. 18 14. 42 19. 42 
5· 44 10. 46 15. 40 20. 30 
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88. 
The major purpose of the study was to investigate the 
influence of nondifferential preliminary training on the sub-
sequent learning of a discrimination by: (a) utilizing dif-
ferent pretraining stimuli, (b) manipulating the amount of 
pretraining, and (c) employing a factorial design to deter-
mine the interaction between these variables. The experi-
menial design design consisted of giving 3, 23, 63, and 103 
reinforced trials: (a) to the stimulus which was used as the 
positive in a subsequent discrimination, (b) to the stimulus 
which was used as the negative in a subsequent discrimination, 
and (c) to two stimuli which were used as the positive and 
negative stimuli in a subsequent discrimination. 
A successive discrimination problem involving the differ-
entiation of responses to two circle-size stimuli was employ-
ed to assess the effects of the varying conditions and a-
mounts of pre-discrimination training. Ten male albino rats 
were assigned to each of the 12 experimental conditions. 
A number of different indices of discrimination behavior 
were used to ascertain the degree of differential responding 
displayed by the various groups during discrimination train-
ing. All pre-discrimination training treatments resulted in 
eventual discrimination learning as evidenced by a gradual 
decrease in latency of responses to the positive stimulus, 
and a corresponding increase in latency of responses to the 
negative stimulus. An. analysis of discrimination criterion 
scores, correct response learning curves, number of total 
errore, and the ratio of positive to negative response la-
tencies, was used to determine the effect of the experimen-
tal treatments. This analysis indicated that the various 
conditions and amounts of pre-discrimination training re-
sulted in marked differences in the learning of the subse-
quent discrimination. 
89. 
The groupe pretra1ned on the positive stimulus were 
clearly superior to the others at all levels of pretraining. 
Increased pretraining, for these groups, facilitated the 
learning of the following discrimination problem. 
Varying amounts of pretraining on both stimuli did not 
result in any consistent differences among the groupe in the 
initial stages of discrimination training. As trials pro-
gressed, however, the groups with the larger amounts of pre-
training acquired the discrimination faster than the groups 
with the lesser amounts of pretraining. 
The results of the groups pretrained on the negative sti-
mulus were in marked contrast to the other groups 1n the ear-
ly phases of discrimination training. The transition from 
pretra1ning on the negative stimulus to discrimination train-
ing resulted in performance levels that were considerably 
below those experienced after the other conditione of sti-
mulus pretraining. Although the decrement in performance was 
initially larger for the groups receiving larger amounts of 
pretra1n1ng, further discrimination training resulted in com-
parable rates of learning for all groups. Thus, the effects 
~. 
of increased pretraining on the negative stimulus were pri-
marily transitory and did not significantly retard or facili-
tate the learning of the subsequent discrimination. 
The results were discussed in relation to various quan-
titative and perceptual interpretations that had been advan-
ced to account for facilitative and retardative transfer ef-
fects in previous investigations. It was concluded that none 
of the theoretical formulations provided an entirely adequate 
interpretation of the present findings. 
